Nur77 downregulation triggers pulmonary artery smooth muscle cell proliferation and migration in mice with hypoxic pulmonary hypertension via the Axin2-β-catenin signaling pathway.
Pulmonary arterial hypertension (PAH) is a life-threatening disease characterized by remodeling of the pulmonary vasculature, including marked proliferation and reduced apoptosis of pulmonary artery smooth muscle cells (PASMCs). Members of the nuclear receptor 4A (NR4A) subfamily are involved in a variety of biological events, such as cell apoptosis, proliferation, inflammation, and metabolism. Activation of Nur77 (an orphan nuclear receptor that belongs to NR4A subfamily) has recently been reported to be as a beneficial agent in the treatment of cardiovascular and metabolic diseases. In the present study, we investigated the effects of NR4A on human PASMCs function in vitro and determined the underlying mechanisms. We found a robust expression of NR4A receptors in lung tissues of PAH patients and hypoxic mice but a highly significant downregulation within pulmonary arteries (PAs) as assessed by quantitative polymerase chain reaction, immunoblotting, and immunohistochemistry. In vitro, NR4A receptors were found significantly decreased in PASMCs derived from PAH patients. To explore the pathological effects of decreased Nur77 in PASMCs, PASMCs were transduced with siRNA against Nur77. The siRNA-mediated knockdown of Nur77 significantly augmented PASMCs proliferation and migration. In contrast, Nur77 overexpression prevented PASMCs from proliferation and migration. Mechanistically, overexpression of Axis inhibition protein 2 (Axin2) or inhibition of β-catenin signaling was shown to be responsible for Nur77 knockdown-induced proliferation of PASMCs. Following hypoxia-induced angiogenesis of the pulmonary artery in C57BL/6 mice, small-molecule Nur77 agonists-Octaketide Cytosporone B (Csn-B) can significantly decreased thickness of vascular wall and markedly attenuated the development of chronic hypoxia-induced PAH in vivo. Therefore, reconstitution of Nur77 levels represents a promising therapeutic option to prevent vascular remodeling processes.